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In re patent application of 

Serjiy Takovlevich NAVALA, et al. Group Art Unit: (Unassigned) 
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The benefit of the filing date of the following prior foreign application filed in the 
following foreign country is hereby requested, and the right of priority provided in 35 U.S.C. 
§ 1 19 is hereby claimed. 
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application: 

Korean Application No. 2003-2731, filed January 15, 2003. 
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[AiWS] ^leHS^Ai 

0014 

[Mmmm 2003.01.15 

[^111 ^61 ^wi HOU 

[m&°\ ss] omui^ bw±^ §j 01s xnea^ [Hzmi^^ ±mE\ 

SSrSSJ] Magnetron cathode and magnetron sputtering apparatus 

[SHI ^^sl Ah 

[g^joi^H] 1-1998-104271-3 
[CHBI2J] 

[ssi oisa 

[ CH dl 2J 3 ^ ] 9-1 998-000334-6 

[5S?l£je^eJS] 1999-009556-9 
[CHdl21] 

OloHS 

[ CH dl £! 3 H ] 9-1 999-000227-4 

[Sir£l£JM£!S] 2000-002816-9 

S?H^|] NAVALA, Sergey Yakovlevic 

i^±] s^is £.^ai u\mm &§.o\B.m 4= 808s 

[^31 RU 

^^H^l] SD^1I5 ^dl 

S^HJI] TOLMACHEV.Yur i 

i^±] mm=? §s§ tr^cus ^gonus 158S 13035 

RU 

^HJI] DF = ^ 

MA, Dong Joon 
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[^EJs^SjS] 581119-1055612 
[?SS£] 430-019 

l^±] SJIE Plg^AI Etei^ °1^9§ 762-2 5£^[0H1 6§ 

1108S 

[^*|] KR 

[£JS°I §SS;i] KIM.Tae Wan 

620804-1046711 
431-737 

l^±] SJIS 2*8* Al B21=? ti\mm ti\&Ms.O\mm 4m 808s 

[5*3] KR 

l^XU XHI42£°I ^SOil °\o\0\ ^Ol SglULI Q. CH 

£l 2J Ol g 

H (2J) DHdl2J 
0I6H9 (21) 

[^l^iilS] 20 2 29,000 £i 

[^^>4 fi ojg] 7 ^ 7 000 oj 

[?.y3?Sg] 0 2 0 £J 

[^ms^si o s o a 

36,000 £! 

[§¥Aifl] 1. 2°Ui- §AilAi(£S)_1S 
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.£ 7 
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n>ziuilHs 7]]^= ^ ol» ^fl-§-^ n>ziuilE^ is)E^ ^{Magnetron cathode 
and magnetron sputtering apparatus} 

£ l^r IM^J W^e^ is]E^ ^1^1 u}Ef^ 

£ 2fe ^Hfl^ Pj-ZLvilE^. 7 fli:^^ * r 7l^ (magnetic field line)^ j±ol 
£ 5^ €■ ^HH 4^ ^>ziti]E^ 7fl^^# #^*| M-e}^ #^51, 

^51, 
^5L, 

51 7£r ^A] 611 °fl o>Z!VilE^ i^E^ ^^§1 ufBf^ 

51, 
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Ei ^<H*1 ^ofl Of^ A]Z]- ^2)-!- ^.O]^ 22fl£, 

^ O)-^. -^l^r ^2fl£, 

£ 12^ £ 11£] e|-7}1^ Alz}- J^LS}-^ ^-nfl^H 4^ a>^1. 



31 ; EfTji 

35, 45, 55 ; P>ZLtHM€- 
35a, 45a, 55a ; *)]1*H-t- 
35c, 45c, 55c ; ^13^-?- 
39 ; ofliiJE. 
43 ; 

49 ; 7>i ^ 



33 ; ?fl^H 



35b, 45b, 55b ; *fl2*>^-Jf 
37 ; 7l^r 
41 ; 

47 ; *l*l^f 
55d ; x\}4*}^r¥- 
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4^- Ml MS. i^E^ ^ ^M^, E^ ^1^1^ ^1-4 

H^l # *H^r *H2<5>7) ^*1H A}-g-Sj^ ^ 3711 #Sl 7K> 

(PVD : physical vapor deposition) 1 ^ 3^ 7}^ ^^-(CVD : chemical vapor 
deposit ion) Si*)-. ^ Sr*^ «>-§--§- Q*}±= #^ 

<g^^ Hi §fl, #El 7pJ- ^Sj-^^r ^SRr ^ofl cfl 7}^ °-^o\}^x]S. 

Xl^Tll 5^ 7]& ^Hl f-jO^M) «Vn|fA ^ oltrjL ^ojcf. 

°]^tr ^ 7 1^ V a Til pfntilES ^ sl Bl^( sputtering)^ 

(evaporation)^^ ^ ^ $X^. ^7)*], °1 BUleflol ^(^^ )^ j7*H <**H1- 7> 

^7>VS ^ 7^ S^^Hl -g-^^71^ <L3.^ ^ 

^^^^^-^ .n ^1M^ €*Hr tl^ oi-oiT] Eq-^iofl ^#ai^ 

^t^TT 71^1 ^2}-Al 71^ ^Olcf. olE^ iSlE^^ ^ Tg^o) yjjjr^ 

¥^ ^ °1JL, ^ ^^A]7lfe ^-f ZL ^ tlj o) ^ 

°1 cf€- wl«fl -g-ols>4. H> £ ^1 ^^(DRAM, SRAM, NVM, LOGIC 
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<26> SEth ">IH4|m€- i^E^^ ^>7l^ A>-g-^- ^ a>-g- 7 l xfl-^ 

, #ef^> t 917) nfl^ofl i^E^ <^^1-^| 3^ 

^ ^ 5U<H ^V7> ^-g-5L i^E^ oj^^ ^aj-A]^ ^ <&o] 
^ 71*1 3*1 (Step Coverage)7> IH^tJ-. 

<27> ^ iO_ <^a]-^ol nfZLl-ilES. i^E^ ^1 # U^E]-^ c+^£o|cf . 

<28> £ ^ ^ ^(2lHl 71^(17)* 7l# ^(19)7}- 

^*1<5}JI <&<L^, 71^- #C](19)oll tfl^H Bf^(H)ol ^^tVcf. p>nv|lES. i^E]^ 
#*HHtt ^"71 Ef^(ll) ^« 0 H1 P>ZL>11^1-(15)* Wfl^l^ H^tt «o V ^ 7>7l^^^; 
^^Al^lcf. ^ t Ef^l(H)ol u^S} ^(13H #<?M- <?l7l-^- ^ £ 

^ ^«1(21) ^ ^-g-Jf(27)7> p>^£]o1 5d4. 

<29> ^ tH (21) l^ofl ^^*V ^1^£7|- -fr^Sm ^ 7\^ 7 \ *»*|(21) 

^JjLofl °}<$S\JL, ^^-(13)^1 7>*fl^l ^^o\) $m « 0 V*}o] ^o^^. Zl^ct), £71 
^-Sfl °1^5HS 7V^, «g^£-*> ^ ^7]-^. ol=^£ ^E}-^nl-7> ^ ^ £)J1 , 7>i 
^*fl 7>#5H ^73l(ll)oll ^1-^Cl-. f^-ofl o]*fl El-7J1(11) ^go} ^ 
7>7> ^^ollH^l- olo] El-7jl(ll)0.5.«.E^ ^£l^ ( ole^ ^7V#ol 7l#(17)^Ml ^ 

<30> Df^LilES ^^Ei^^oflA-l i^E^ ^-f*>^ tiV-g-71 M}-^ ^ 

°d*h ^1 -°r^ Jl^I-^ *)l<H*Rr 3J£r 7l^^ O.^ Aj-^1 o. ^ 

^ °2^7l $lcf. «-«ofl ^ 7V7l^-ol ^ E}-3Kll)^ 1:5^*1-711 ^ 

^3°}, 7l^(17)^ 0 Hli *^9it!: ^lS. Ef7jl(ll)ol <y^> 7 > ^^-SlTll ^Cf. Stt, 
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^ (Film Uniformity)^] -?-*r^ 33^-5. <£3^ ^V^l , ^efls} n]-ZLuil ^ 

x}7}m$ (magnetic field line)£] ^11 £-°}JL 
5L 21- ^S^, n>zLtilM^ 7fl^^ 24mm^ 7}*}^ cfl ^ 40mm 7 r *l*r 

4i2E.£] ^^(r-O)^-S-^Ei Ti&KrH 12mm 3 5. o]^^ ^ *1 (r=12mm)<>lH ^£ 7 > 7># 
o] ^*HH 7}7l^ol ^JLtt^r M-Efuflcf. e]-^ ^, z=6mm <H nfl^ 

r=0°lH ^>7l^^ol ^£7> 7>^ 7.>7l^-ol ^Cfl^ ^vflT^ 7>7l # °) Afl 

7)7} S-^Cf. 7>7l^^d^ -ir^^r ^-i^ £ 3^1 JE^S} ti> 

£ 3-B- £ 2^11 £A]^ P>ZLtilES ^£LS] ^5j-^(x=0)AS.^-Ei 7]e)ofl 

i 3* #2:*>^ ( (a)^ 0.027kWhcm-2, (b)fe O.OSlkWhcm" 2 , (c)^r 
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0.099kWhcm- 2 ^ sj-^s A y A ^^^-S.^-B\$] 7]z)o\] itfs. Aiz}- 

^ iL^ ZLeflsojrf. £ 3-1- #3^3, ( a )_ (b) ^ > ( c ) e}-^i^ 

(x=0)AS-^-Ei 3cm ^JE^l tIeHH ^ 7 R> ^Tll ^3tt 3* 1- ^ 5U 

X # X7]?)9] til HI ^11- <4Ef^4. 

<37> ole^*> pfmHE^ 7l^^ ^7flSl ^^(0.14??m°W, Jl^^ «1 (aspect 

ratio)(5:l °l#)^cHH tijcfl^l laj-ej- «-^ > 5^30] eJ-tji ^ofl o)^- 

<38> oj^ja*}*}^ ^Efl 7)#^ 7^ 

^>7] ^ASAi, Ef^l-g- 5<a*»ll #^"1-4 ^ 

<39> ^-71 71^3 ^Z}7] £ tf^-Sr, 

<40> 4 7fl °1^ 7>^-^-# 7HJ1 ^>7l ^ ^ 7>^-^-^ &)- 7>^^ ^a.ofl ^ 
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<42> >^7l 7>^- # ^^JHMI 3*l*Rr 5LW^ ?M 

<43> ^y) 7}^^ 3i^r tt^SLg. ^€ ^ Xlnf. 

<44> 4> 7 ] ^JjL ^ ^ ^« 0 V%>O.S ^ Hfl^Sj^ ^7flS} v}^} 

IS ol^-ol^ ^ olcf. 

<45> ^-71 7l#^ 3} ^11- ^*>7l t & ^ > 

<46> 7 l^-ol ^-^-5]^ ^l^; 

<47> ^"71 7l#ofl cfl^H, ^71 71^-ofl ^S}^ ^-^3. Ol^ol^l El-^l; 

<48> ^-71 EfTjio] ufligofl ^*l^Hr *fl2*I^-; 

<49> <#7) ^12^^-Sl ^ofl ^^l^H, -Ml 7fl X}^^ 7MJL #71 7}^ ^ 

*H°f^ El- *}^¥-^ 3*1*>^, <y^*Rr ^ol^- 7}^*-±r ^* 7> 

71 Jl ^ 71-^-^ ^ ^"^21 D}ZLllE f P>ZLtilE^ t=; ^ 

<50> # 7 ] D>ZLL11E^ 7fl4i=» 7l*]*Hr *l*lJf ^ti^Rr ^-fi- ^lo a ^ nJ-ZL 

VllH^ ^31 E ^ ^1# ^l^tf. 

<51> ^7)*\, Sfr 7 ) X\] 711 °]<#*\ 7}7li ^dl^O.^. afl^tf. 

<52> # 7 ) 7>q-Jf ^ ^tfl^-^l ^1^1^ 7>^^ ifl^-oll ^-i- i^-^- - 014. 
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<53> AV 7 ) «-0] ifl-SfLoflfe f^O S ^Z|^ 7 > * ^4^-0] f-3J]-*Kr Ol W>^31 

<54> ^-71 T^^fe ^ iE^r ^^q-. 

<55> 7^^ # ^H^fe ^^^C. S ^.QJ ^o] afl«iS)^ ^7fl^ P>ZLV11 

<56> 7l^ #7l Bf^l ^ 1/4°1*>3- e3*Ml *l 53 o] H>^*>cf. 

<57> e*H 7l^l= ^O] d ^-Wl^ ^ fltj.. 

<58> ^1^^ oflt£o] 2 ^2^^ 7)1^= ojc)-. 

<59> £ M ] 7] ] o]>£o] 7.>^# 7^]5L^ ^# M^}^ 7>7l^ ^» 

lE^-i- ^ssH ^Ml^l ^^W. 
<6i> £ 5tt ^HH nJ-€- p>nti]Es 7fl4i=.# #3^1 q-Ef^fl cf^£o]cf . ' 

<62> £ 51" ^S*}^, ^ ^A]^]oll 4= u>Z!UilES. 7fldlJE^r, °13«Hr 7>^-o] 

^ E^-fir fsM, *}-^<2] iflM fl*l*Hr ^ ^o]^ q-^o] Ef 

3!* ^ft*}. £ 5<*IM y>fif ^o] ^ll7]-^-^-(35a)^ S^°l 

^iflJfofl a|)2*HHH35b)fe- N^] e}^# ^KE-ij- 2fli*H=|-JjL(35a)2] 
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°fl *fl-§-€ °H ^^7} ^-^Rr "e?M- ^}7fl ^cf. 

<63> ^>7l^^^ ^ 2 ^>^(35b)S.-f-Ei i+sM *fil ^ ^l3*}^-(35a)(35c)5. Ir^^-cf. 

<64> £ 6a c ^ £ 6b^ ^AHlofl Hl-S. pj-ZLtilE^. 7fl^^o^ ^ 

vfl*l *H3*H°?-(45a, 45b, 45c)7> ^ ^7fl£) p}^u|1E5. o] s.^^^ £^105 

<66> £ 6b# ^S*}^, ^ A] 6fl ofl t4= o^jE-g. ^±J=L2\ *H2^Hfe *fll 

tfl^l ^|4^>^(55a, 55b, 55c, 55d)7> ^z^o] ^^S. o]J*o]x]xq 

°) 91^}^ wfloj^rf. ^ll^p-^^^ ^Qj 7>^-«-^ cjr 0 ^ p>ZLtilE S ol ol^ 

«- ^^1" *r 5&4. £ 6a ^ 6b<Hl W >sf ^-o] ^njo} ^oflofl rrj-s. p}zlv1]e 

^ Tfl^S.^ 4°o^|-^l § ^ °j 7>^^ o] P>ZLL11M^ 
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£ 7^- , ^^(41)5*, Sl^HlUDtlW n}^^ 7l^-(37)ol ^-a}-^ 

^=(39) 2}-, 7)^(37)3}- cfl^M 7l^(37)ol] f^s)^ o]s.o^^l ^^1(31) 

A, t}3K31)3] wfl^^l ^S)^ 7fl^=(33)^-, B)-^l(31)^ ^ofl d>^£|^ f^-^ofl 
wfl^S]^ ^l^-¥-(35a)^ <y^*Kr ^zivilE^ «>tfl7> ^i^- ^ 0 >7l ^117]-^ 

(35a)!- #5-1 *Rr *1) 27]-^- (35b) 2}- A]2*\^Q ^tfl^-Ajo. 5. Hfl^S)^- ^37>^(35c) 

« S^Hr nfHLi]E^ 7H^H.(35) ^, P>ZLtilES. 7H4i=(35)l- ^l^l^ 5)^Al7l^ 

*1*]^(47)«- ^al*Vcf. 

^1*1^(47)^ P>ZLLilES 7fl^^(35)! 71^(37) oil ^ nfZLtilM^ 
•7H^= (35)^ ^-^*V 7>7l # -g-^ofl 2]^ ^ej-^n}^ 7fl^_EL(33)^] 

^305. n>zivilES. 7fl4i^(35)^ s]*V #e}^n> H^l *£3Hr n] ^>cr] ai 

z]- S-^ofl nl ^^ o>u)*Vtq-. ^1^^(47)^ Lfl«.ofl^ ^zH^-I- ^^171 

^ ^^(43 H i^Ei^ ^ ^^Al 7fl^=(33)S] ^^-r}. D >ZLt|l 

— ?fli^(35)^1 ^-g~§- * = 7fl *H 7fl^c ( 3 3)1 . ^z}-A]zJ 0.3.*) 

a. ^Al^ofl uj.^. ^E^ #*H^, ?H ^^(33)^1 e^^H 7>^ 

(49)-§: 7} ofe^. 7^5^ ^ a>-° m^o_ S *| ^^pj.^. s 3 
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431(31)4 7l^(37)# e^^l^ ^ $14. e^sl 

^* ^« ^ 5U4- 

lfl-»MM tf^Ofl o]*)*}^ <%±.£.(7}%^)7} ^cf^-ofl ^^i^ ^i^i 
4 711^.4 ofl^H^ ^«VtflS} $1*1 (upside down)S 7>^^ ^ fls-^ ^31 € 

^ &4. 

^>7l^ fit ^.ol nsflKolcf. Br^ Bflt^ wj-^o] ^1-71 f£f $_o)ji olo^ 

Bz^ Z^T^ ^T, 4^11 71] ^coj fi^l Cfl^fl ^MRr « 0 H^ 7>7l^ f5£f 

$£4. neflSS-^-Ei n>ZLtHE^. 7fliJELSl f^jO^JfEi 18mm ^5. ^^^1 7i &H 
4 Br°l 7>^> 3^ , Bz^r 4^-11^ tH^H^E^ 9~10mm ^S. o)z*Q y]^ 7 \ H 
Til 444tt 51-8; 1- ^ &4. Br 4 ^7l f5L3.«-Ei pJ-zll-H j= s ^a]^s.«-e| 
18mm ^£ ol^^ TiEHH 4314 ^3-4^ ^4°1 7}^- <^c^^ ^ ^ 

91SLV), Bz^l ^7l fiS-f-Ei Ef^l^ ^Tfl!- 6mm ^ 43! ^-S.^ 4mm 

^^9] t\Z\77\x) 7>7l^^i^ ^£7> ^711 H^H S^sl^ #4^4 o^o} o) <^rto|l 
^3. ^ &4. 

£9r^ 1^21 ^HH 4€- 4^11^ ^E^ #*HH Ef^l^l f^jo^ 
El ^ol^l 71EH1 4€- ^14 HS-4 0 ^ t±ol^ ZLEfl^olcl-. 

28-14 



1020030002731 %^ <U*>: 2003/2/10 

<75> £ qm. #3,ifr*\ t ^jofl^ 18mm 1<H*! Ej-3!°1 ai^s]^ £ 

°]7} 0.7mm ^*>^ , B}-^ ^o.S-^£l t^^l 7le]7> 18~22mm^ ^$H]^ y\ 

<76> £ 10^- ^HH itj-e. nJ-ZLVflE^ ^3J)E^ ^ ofl ^ E^S} O.^ 

^ 7^1 Ofs fl-^s^ ^Ml* £Lo1ji oicf. 
<77> ^^^r ^«fl 2inch^1 7}^^ b}-^ -g- <5>:n. 20~400W^ o]7ft!: ^ 

°1H 7)^; A}o)o] 7i3(d ST )» 4cm ' 5cm ' 6cm - 8 Cm^ ^E^^ 

RF s)-^7> 200\MJI d ST 7l- 5cm<y ^ Si0 2 ^-§-£1 ^*Hhfr 41.6nm/mirH -H Cu € 
-§-°] ^av=.^. I99nm/min^- M-Hf^. 
<78> 51 11 ^ 5L 12^r ^Al^ofl 4= ^^1^^ as] E |^ #*HH 

°1 1- ^ £ 11 ^ £ 12^1- £ 42) 5L^s)-<a* HlHsll^, 

^E^ ^*HH AlZ]-^ E}^ ^ SS2>^^ So] C-l ^7)1 ^ ^ 5] ^ ^ + 

Si*}-. ^«-E| -g- Mj-x^ ^Al^cHl 14a nj-ZLtilE^ jfl^e* ^Q*} 

n ^ sa^a- ^ si 14. 

<79> .S. l^^r o>ZLl.ilM^ ^E^ 6]) v}^}^ 7^ = 1- 4| 7 fl o] a> 

^ 7}*]^ Hfl<g^- 0.5.^| E]-^S] X]^ ^<5H ^ 

* %H V ^1^ ^ 2Eth 7>_S.^ 7]^: #oj| X-j^O.^ f^o. ^ ^ o| , P>ZLt)l 
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A>Aj-ofl o^fl D >ZLV11E^ 7fl^=# ^*Rr ^HflS ^ ^ ^ 

SI* 3<>m. °fl-S-°fl ^€ ^HH 3*H ^ >A°] 

^ ^^^Hl 7l^fl^ 71^3 A>Aj-6fl ^.^>C^o) ^cf. 
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11 

>*fl n *V^* 7>^lJl ^-7] 7>^- # <g *}^^ E| iflJf6|| Sf\ 

*1*>^, 91^}^ Z}^r^ ^<>m ^# 7MJ7 ^ *>^-J=Li=. 2g.<£ p). 

2] 

xi 1 *<H1 5a*H, 

[^t 1 * 3] 

X} 1 91°]*], 

#7} ^ ^ifl^-ofl <f\x}*}^ *>=-JjLfe If^l-b 

[^t 1 * 4] 

A oM 7>^-«-^ €^£.5. ^£)tt ^H) *>fe n>nv11S^- 7fl4i= . 

I^T 1 * 5] 

xi i *oHi 5fl°H. 



28-17 



1020030002731 #^ <^7}: 2003/2/10 

6] 

XI 4 ■%> £E^r X| 5 ^Ml &<H>M, 

[^T 1 * 7] 

^7) e^£] afl^oil ;H*l*Rr Xl2#^-; 

A oM X12^^B] -figofl fl*l*>^ f A-fl 7 fl 7}^-^-!- 7}*)JL ^7} T^Jf ^ 

^l. 

[^t 1 * 8] 

X] 7 $a<^i, 

^71 711 7>^^ 7>X1J1 ^Ufl^o] ^ ^lo £ n>Zlifle 

^1. 

[^T 1 * 9] 

XI 7 *8-°fl 5U°H, 
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- #71 *>^f # fl*i*H=- *}.^-¥-fe ^-¥-^1 ^# £«-*Hr 3* 

10] 

*fl 8 ^-ofl &<>H, 

A oM ^1^1^ Ifl^-^^ ^OJg. ^Z]-^ 7 > JL = ^ ^^O] 

[^T 1 * 11] 

^-71 *}^-f^r ^JLS. ^^TT ^# If-^ilS. ^ D>ZLt|lM-l- 
12] 

*H 7 ^Ml &<>H, 

- 

[3^*8- 13] • 

*ii 7 *n 8 sa°H, 

14] 
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7}$r£- <#7] Ef^} ^ l/4°]S)-3. e^Tfl ^ *1 *Hr ^-gr ^ <5>^r 
15] 

*11 7 %H1 5^1, 

A oM eH!^ e^ofl 1:%^ 71^11- ttf>}±= ±^o] d 3^ e> 

16] 

^ 7 %H1 $a°H, 
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[S. 2] 

z=24mm 



2=6mm 
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[£ 4] 
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[5. 6bl 
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7] 
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